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Exercise 1 

l  Purpose 
–  To test several different diagnostic methods: 

l  FISH 
l  16S rRNA RFLP 
l  Sequencing of 16s rRNA 
l  Biochemical tests (BIOLOG and antibiotic sensitivity) 

l  Each team will identify 2 clinically isolates + 
one isolate from your body or the environment 



Introduction 

l  Why identify bacteria: 
–  Targeted treatment of infected patients 
–  Test and control of food products 

l  How bacteria are identified: 
–  Phenotypic 
–  Genotypic 



Phenotypic identification 

l  Phenotypic identification:  
–  Microscopy 
–  Biochemical assays 

l  testing for specific metabolisms or other traits 

–  Staining 
l  E. g. Gram staining 



Genotypic identification 

l  Methods based on bacterial DNA/RNA  
–  Fluorescent in situ hybridisation (FISH) 
–  16S rRNA restriction fragment length 

polymorphism (RFLP) 
–  rRNA sequencing 

l  Advantages: 
–  Fast, do not require cultivation, precise 



FISH 

l  Based on 16S rRNA 
l  All bacteria have 16S rRNA 

–  Conserved regions 
–  Variable regions 



FISH 

l  Hybridisation of fluorescent probes complimentary to 
16s rRNA 

l  Different levels: 
–  Domain   Bacteria 
–  Phylum            Proteobacteria 
–  Class   Gamma Proteobacteria 
–  Order              Pseudomonadales  
–  Family   Pseudomonadaceae 
–  Genus          Pseudomonas 
–  Species         aeruginosa 
–  Subspecies  
–  Strain              PAO1 

GATTCCTAGATTAGGTCGT 



Probe Sequence 5’à3’ Label 

β-proteobacteria GCC TTC CCA CTT CGT TT CY5 (Blue) 

γ-proteobacteria GCC TTC CCA CAT CGT TT CY3 (Red) 

Bacteria GCT GCC TCC CGT AGG AGT FITC (green) 

l  Different levels of 
probes: 

–  Domain    
–  Phylum             
–  Class 
–  Order                
–  Family   
–  Genus          
–  Species          
–  Subspecies  
–  Strain             

FISH 



FISH 

l  Cells are fixed and made permeable 
l  Probes are hybridised 
l  The result is viewed using epifluorescence 

microscopy 



16S rRNA RFLP 

l  Restriction Fragment Length Polymorphism 
–  The gene encoding 16s rRNA is amplified by PCR 
–  The PCR fragment is cut with restriction enzymes 
–  Cut DNA is visualised using gel electrophoresis 
–  Fragment pattern = fingerprint of the organism 

 



rDNA sequencing 

l  Using 16S rDNA sequencing, the strain or its 
relation can be determined specifically  

l  The sequencing usually takes place externally 
l  The sequence is compared with sequence 

databases on the internet 
l  Search tool: BLAST 
l  use: http://www.ncbi.nlm.nih.gov/ 



NCBI - Blast 

! 





Blast 



Biochemical Tests 

•  BIOLOG test 
•  Based on the ability of the bacteria to utilize    
different carbon sources 
 

•  Antibiotic sensitivity 
•  Important for treatment and prognosis 
•  Otherwise ”identical” strains can differ in AB 
pattern 



Biolog GEN III system 

96 wells microplate assay containing different C-
sources and antibiotics  

Growth pattern 
identify the bacteria 
down to species level 



Antibiotic Testing 

There are several 
ways of determining 
the sensibility to 
different antibiotics. 
  
They will be 
addressed in Ex 2. 
 
In Ex 1 we use 
”Rosco- tabs” 



Exercise 1 

l  Remember: 
–  Plan the experiments 
–  Use GLOVES 
–  Work sterile 
–  All cell-containing liquids, supernatants etc. must be disposed 

in the culture disposal flasks in the fume hood. 
 

l  Fixation and hybridisation of cells: MUST be in the 
FUME HOOD 



Exercise 1. Flow chart 

Day	
   1	
  A	
  FISH	
  	
   1	
  B	
  PCR	
   1	
  C	
  RFLP	
   1	
  D	
  An1bio1c	
  test	
   1	
  E	
  BIOLOG	
  ID	
  

Monday	
  10/1	
   Inoculate	
  liquid	
  
media	
  
(also	
  used	
  in	
  1B)	
  

Inoculate	
  plate	
  media	
  
(BA).	
  
Sample	
  own	
  isolate.	
  

Tuesday	
  11/1	
   Fix	
  cells	
  (do	
  this	
  first	
  
today).	
  
FISH	
  Procedure.	
  

Prepare	
  
Chromosomal	
  DNA	
  	
  

Wednesday	
  12/1	
   Microscopy	
  of	
  FISH	
  
samples.	
  Can	
  be	
  
con1nued	
  Thursday	
  

16S	
  PCR	
  amplifica1on.	
  
(also	
  used	
  in	
  1C)	
  

AB	
  test	
  plate	
  
prepara1on.	
  

Thursday	
  13/1	
   Restric1on	
  enzyme	
  
cut	
  PCR	
  products	
  

AB	
  and	
  Blue	
  plate	
  
inocula1on	
  

Inoculate	
  BIOLOG	
  
plates	
  

Friday	
  14/1	
   Run	
  agarose	
  gel	
  
Take	
  Gel	
  photo	
  

Read	
  Plates	
   Read	
  BIOLOG	
  
plates	
  



Preparation of Chromosomal DNA 

DNA visible 



l  2 Fume hoods + 1 incubator chamber 37 degree  

l  Fixation of bacteria: 
–  Fixative waste in the container 
–  Use blue (nitril) gloves 
–  Recommended to continue right away with the 

hybridization step 

FISH day 2 



FISH day 2 

l  Hybridization step: 
–  Probes are ready for use 
–  3 probes separately, so three wells per strain! 
–  One 37 degree incubator for the 3h hybridization 

–  Slides are collected when finished (remember 
name) 



FISH day 3 

l  Visualization of hybridized cells using epifluorescence 
microscopy (1. floor, room 125) 

l  Time schedule starting from 9:30 and running for the 
rest of the day  

l  New team roughly every 30-45 minutes 
 Team 1:  9:30   Team 6: 13:45   

Team 2: 10:15   Team 7: 14:30 

Team 3: 11:00   Team 8: 15:00 

Team 4: 11:45   Team 9: 15:45 

Team 5: 13:00   Team 10: 16:30 

 

 


